The Danube Delta is known for its unique, biogeographical-important ecosystem complex that includes a large range of habitats from the permanently water-covered to the extremely dry area. These ecosystems are well represented in the area nearest to the Black Sea in the dune area of Letea, Caraorman and Sărăturile. Sea grape (Ephedra distachya) communities taking part of the habitat type 2130* fixed coastal dunes with herbaceous vegetation (grey dunes), Subtype 16.22 B Pontic fixed dunes and their classification in the European habitat system are discussed and a proposal is made for their appropriate integration in a corresponding category of habitat types in the frame of the Pontic bioregion.
INTRODUCTION
The Danube Delta is 4,180 km² (Gâştescu and Ştiucă, 2008) , of which 84% is situated in Romania. It is one of the largest wetlands of Europe, and known worldwide for its unique, biogeographical important ecosystems, including a large range of habitats from the permanently water covered to the extremely dry. The diversity of the habitats is reflected through the remarkable diversity of plant and animal species and their coenoses. The delta shelter, with 1,560 km², is one of the worldwide largest, compact reed areas edified by Phragmites australis, with large floating reeds. The so-called "Plaur", gallery-like white willow softwood, stands along the Delta branches. Sheltering species adapt to extreme conditions, such as large water bodies covered by floating, emerged and submerged macrophytes as well the maritime part dune area, partly with extremely dry sites. The largest dune complexes are those of "Grindul Letea", north of the Sulina branch, "Grindul Caraorman", and "Grindul Sărăturile", between Sulina and Sfântu Gheorghe Branch.
The so-called "Grind" area of the Danube Delta is also represented, according to Antipa (1911) , by high elevations of various genesis. On the one hand, there are natural river bank levees named in Romanian "grinduri de mal", emerged by the continuous dynamics of the Danube deposits during high floods fine sized sediments on the river banks. On the other hand, in the Delta high elevations of continental origin -the Grindul or "Plain" of Chilia (Câmpul Chiliei) and Grindul Stipoc, rests the Bugeac Plain with loess depositions of quaternary age rising up to one to 13 m. The third category, the above mentioned Grinds of Letea, Caraorman and Sărăturile are marine levees, old beach barrier complexes, composed by Sea mussels and sand (Gâştescu and Ştiucă, 2008) . These dunes are almost fixed, but there are also some areas on the coast near Sfântu Gheorghe Branch which are in a less fixed state. The fan-like dunes of Letea ( Fig. 1) and Caraorman with their dune ridges and dune depressions offer a rich structured and multifaceted complex of habitats sheltering a very specific and unique vegetation and fauna in a range of habitats. These habitats vary depending on the dunes exposure to sun and the related level of dryness, as well as the alternation between dunes and depressions between them. These dune depressions are occupied locally by shrubs of Salix rosmarinifolia at the initial stage, and by a type of floodplain forest with changing ground water table, being edified by oaks (Quercus robur, Quercus pedunculiflora) and ash (Fraxinus pallisae, Fraxinus angustifolia), as well as lianes such as Silke wine (Periploca graeca) and Wild wine (Vitis sylvestris), singular in its structure and biodiversity (Borza, 1931; Hanganu et al., 2015; Schneider, 2015) . Dominate steppe vegetation with pontic and continental-Eurasian xero-and thermophilous species are on the top of the dunes with elevations of + 12.00 m (Caraorman) and + 14.00 m in the Letea area (Cioacă et Fig. 2) . One of the edifying species typical for the dune habitats on the Black Sea coasts, including the Danube Delta, is the Sea grape (Ephedra distychya), known in particular from the Letea dune area and "holding on with success on the higher levels of the dunes" (Borza, 1931) . But these grey dunes have so many colonizers: edifying different phytocoenoses in different microhabitats; depending on the dunes altitude, exposition and related dryness; that it has to be clarified; if it is justified to include them all in the above mentioned habitat type of grey dunes; or each in separate habitat type. This consideration is related to the fact that there are also more detailed delineated habitat types for dune areas, edified each by characteristic species and not included in the habitat type of grey dunes.
Part of our considerations is as well the fact, that the grey dunes of the Black Sea coast and the Danube Delta are included in the category of habitat types of "Sea dunes of the Atlantic, North Sea and Baltic coasts" as the "subtype 16.22 B − Pontic fixed dunes -fixed dunes of the coasts of the Black Sea" although they occur in the Black Sea/Pontic Bioregion. This Bioregion is strongly related in its Southern part to the Mediterranean Bioregion and as well interlocked with the Steppic Bioregion. The Black Sea Pontic Bioregion − including the marine part of the Danube Delta − shelter some habitat types between others, the habitat type 1410 Mediterranean salt meadows (Juncetalia maritimi), characteristic for the Mediterranean Bioregion, occurring in the area of the Southern Sfântu Gheorghe Branch and the Popina area situated on the lower part of the Chilia Branch. Rosetti and Sfiştofca and surrounding area (Gâştescu, 1992 -detail of Touristic map of the Danube Delta). With red border is the strictly protected dune area.
Taking into account these facts, the objective of this paper is to analyse the habitat with Ephedra distachya in strong relation with other habitats of the area which are characteristic for the Steppic and the Pontic/Black Sea Bioregion, as well as the Mediterranean Bioregion, and to propose the appropriate type of habitat, subhabitat or category of habitat types of the above mentioned two bioregions in which it can be included. Ephedra distachya and Carex colchica in the foreground, dune slacks with Salix rosmarinifolia and forests in the background. 
MATERIAL AND METHODS

RESULTS AND DISCUSSIONS
Dunes with phytocoenoses edified by Sea grape (Ephedra distachya) are mentioned from the Black Sea coast in the dune area of Agigea near Constanța, the Caraorman and the Letea dune complexes, near Sulina, Gura Portiţei (Borza, 1931; Grinţescu, 1952 (Făgăraş, 2002) . Ephedra distachya is part of the Gymnospermae, Order Gnetales and Ephedraceae family, being a dioic scrub (Figs. 3 and 4) , growing erectly, or prostrate, ramified on the base, with flexible nodose branches, being well adapted through its morphological structure to the dry conditions on the Southern, South-Eastern and SouthWestern exposed slopes of the dunes. It occurs more on the upper part of the slopes and on the top of the dunes, as it can be observed at the dune with the highest elevation, the Omer-dune in the fan-like dune complex of Letea. Following the disposition of vegetation on the dune slopes, a clear ecological gradient can be remarked. On the foot of the dunes with existing influence of the changing groundwater table, phytocoenoses of Scirpoides holoschoenus (Holoschoenus vulgaris) occurs. In their lower part, they are locally in contact with dune slacks edified by Salix rosmarinifolia. On the upper part of the slopes are interlocking with phytocoenoses of Carex colchica with frequent facies of Ephedra distachya to the top of the dunes and accompanied by other xerotheromophilous species (Simon, 1960) . This is the site where the Sea grape is growing in abundance. On the top of the dunes, it occurs also together with Festuca beckeri ssp. arenicola and Stipa borysthenica.
According to Sanda et al. (2008) Ephedra distachya occurs in phytocoenoses of the association Scabioso argenteae-Caricetum colchicae (Simon, 1960 Sanda and Popescu, 1973) . In these phytocoenoses, the Sea grape develops abundantly and it seems to be − according to our own observations − in continuous expansion. Similar observation where made also at Grindul Chituc (Sârbu et al., 1995). Near Ephedra distachya and Carex colchica, Polygonum arenarium with high constancy and Euphorbia seguieriana have to be mentioned accompanied by other xerothermophilous species of Festuco-Brometea (Tab. 1).
The Sea grape (Ephedra distachya) is mentioned as edifying species in phytocoenoses of the association Koelerio glaucae-Stipetum borysthenicae (Popescu and Sanda, 1987 ) with species of the alliance Festucion vaginatae such are Euphorbia seguieriana (transgressive species of the Festuco-Brometea), Helichrysum arenarium, Dianthus bessarabicus and others.
As the abundance-dominance and the frequency of Sea grape (Ephedra distachya) are in some area relatively high and with a clear ecological differentiation, vis-à-vis -the typical association of Scabioso argenteae-Caricetum colchicae -it is also justified to consider the subassociation ephedretosum as it is given by Sanda et al., 2008, again as an independent association Ephedro-Caricetum colchicae (Prodan 1939 n.n. Morariu, 1959) Sanda and Popescu, 1973 . This opinion is documented also by Doniţă et al. (2005) for the habitat type R1603 including communities of Sea grape of the Ephedro-Caricetum colchicae.
Due to changes of the Danube hydrological regime and the dropping down of the groundwater table in the dune area Letea (Cioacă et al., 2005) , the xerophilous steppe species increased and became dominant lately. This observation fits together with the observation of continuous expansion of the species mentioned by Sanda et al. (2008) . According to field observation, a strong interlocking exists between the phytocoenoses of the different phytocoenological units, thanks to the micromosaic of the dunes morphological structure.
The above presented association Scabioso argenteae-Caricetum colchicae (Simon 1960; Krausch 1965 ), subass. ephedretosum Sanda et al., 1999 takes part of an entire vegetation complex, colonising the dune area and forming the characteristic habitat type 2130* fixed coastal dunes with herbaceous vegetation (grey dunes), subtype 16.22 B Pontic fixed dunes -fixed dunes of the coasts of the Black Sea. But the site conditions of the dunes are various in dependence of localisation on the slope (foot of the slope or upper part and top of the dunes), the inclination and exposition, making it difficult to include all the different phytocoenoses in the broad considered habitat type of grey dunes. In this context, it can be stated that the habitat with Sea grape (Ephedra distachya) is very good contoured and can be considered together with the structure of its schrubs as an independent habitat type.
Phytocoenoses with Ephedra distachya as characteristic and edifying species are described also from grey dunes in the North-Eastern part of Greece as association Ephedra distachya-Silene subconica Oberd. 1952 (Oberdorfer, 1952; Horvat et al., 1974) . The phytcoenoses of this association are characterized besides Ephedra distachya and Silene subconica through the species Silene dichotoma, Centaurea cuneifolia, Fumana procumbens, Verbascum pinnatifidum, Jasione heldreichii, Corynephorus articulatus and Phleum arenarium. The composition of this association − including many Eurasian continental species − indicates the relation with the arid steppe area north of the Black Sea and the semi-desert of Asia (Horvat et al., 1974) . Both associations, Ephedra distachya-Silene subconica of NorthEastern Greece and Scabioso argenteae-Caricetum colchicae subass. ephedretosum of the Danube Delta, are strongly related; their species of continental, Pontic and Mediterranean origin and their habitat structure being near one to the other.
The grey dune habitats of North-Eastern Greece can be considered as a connector between Pontic associations and their habitats with those lying more in the Southern and Western Grey dunes of the Mediterranean Sea which are included in the habitat type 2220 Dunes with Euphorbia terracina (EUR28, 2013). These are characterized as coastal dune grassland communities among others like Euphorbia terracina, Silene nicaeensis, Ephedra distachya and Silene subconica. In each case, the grey dunes of the Black Sea coast − as a part of the Pontic bioregion − cannot be further included as a subtype of the habitat type 2130 in the Habitat category of Sea dunes of the Atlantic, North Sea and Baltic coasts as it is given in the Interpretation Manual of European Union Habitats (EUR28, 2013). It had to be included either in the category of Sea dunes of the Mediterranean coasts, as there are strong relations between the Dunes of the Mediterranean and the Black Sea coasts, or in an independent category of Sea dunes of the Black Sea/Pontic bioregion. This is justified by the transition character between the Mediterranean dunes and those of the Pontic and continental area. The The communities of Ephedra distachya on sandy dunes with their small scrubs constitutes a habitat with a particular structure, given by the ramified branches. This is favourable for the rare Steppic Lizard (Eremias arguta deserti), a Pontic-Caspian species (Oţel, 2000) living on the dry dunes, which offer them a favourable habitat with appropriate hiding and nutrition places.
The Sea grape (Ephedra distachya) occurs also in another habitat existing on the Romanian coast i.e. the rocky slopes of the Razim Lake, a former lagoon of the Black Sea, where it occurs together with Limonium species, constituting a habitat near those mentioned from the coast of the Mediterranean Sea under the habitat number 1240 Vegetated sea cliffs of the Mediterranean coasts with endemic Limonium ssp. (EUR28, 2013) (Fig. 5) . This is also a habitat type which is rare on the Black Sea coast and needs comparative studies with similar habitats of the Mediterranean region for the clarification of its distribution area and position in the system of habitats of the European Union. 
CONCLUSIONS
Considering the species composition of the habitat type with many species with Pontic, Pontic-Mediterranean and Eurasian-Continental distribution, it can be stated that the dune habitat with Sea grape (Ephedra distachya) is characteristic for the Pontic and Mediterranean bioregion. This is why the inclusion of such a habitat subtype in the habitat type category of "Sea dunes of the Atlantic, North Sea and Baltic coasts" is not appropriate and has to be changed.
The proposal is to include it in the category of Mediterranean dune habitats and to generalise this as a habitat type category under the name of "Sea dunes of the Mediterranean and the Black Sea coast", or to introduce in the Interpretation Manual a new, additional category of habitat types characteristic for the Pontic bioregion under the name "Sea dunes of the Pontic -Black Sea bioregion". This proposal is justified as in the Palaearctic classification of habitats is mentioned the habitat 16.22B 121 North-Western Pontic Ephedra-Carex fixed dunes and in the EUNIS classification the habitat B 1 4B1 Western Pontic fixed dunes.
In the frame of habitats of grey dunes, the Sea grape (Ephedra distachya) communities are different in their structure compared to the small schrub constituting a more independent habitat type in comparison with other components i.e. microhabitats included in the large habitat type of grey dunes.
